This paper provides more extensions on Cerone's generalizations of Steffensen's inequality with bounds involving any two subintervals. Moreover, we introduce some applications for integral mean.
Introduction
Inequalities are at the heart of mathematical analysis [3, 4] . Since its appearance in 1918, Steffensen's inequality has been applied to a wide range of topics in mathematics and statistics (see [5, 6] ). It lies in the core of integral inequalities, which can be used for dealing with the comparison between integrals over a whole interval [ , ] ab and integrals over a subinterval of [ , ] ab. The following is the original Steffensen's inequality [6] .
Theorem 1.1 [6 ]
Assume that two integrable functions () ft and () gt are defined on the interval [ , ] ab with () ft non-increasing and that 0 ( ) 1 gt  on [ , ] . The inequalities are reversed for f non-decreasing.
Steffensen's inequality has been generalized in many ways. In [ 2] , the authors extended Cerone's generalization of Steffensen's inequality to positive finite measures and to give weaker conditions for obtained extension. In the following section we present some of these generalizations given by Cerone [1] .
In his excellent paper [1] , Cerone provides a generalization of Steffensen's inequality which allows bounds involving any two subintervals instead of restricting them to include the end points. 
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is nonnegative since f is non-increasing and g is nonnegative. The proof of part (b) is completed. ■
The following lemma will be used in recapturing the classical Steffensen's inequality (1.1).
Lemma 2.2 Let f, g :[ , ]
ab  R be integrable functions on [ , ] ab and let f be negative and nonincreasing. Further, let 0 ( ) 1 gt  and (
The classical Steffensen's inequality (1.1) is thus recaptured. ... 
